Apoptotic, but not necrotic, tumor cell vaccines induce a potent immune response in vivo.
Prophylactic tumor vaccination against subsequent tumor challenge depends on effective cross-priming in vivo. Professional APCs process tumor antigens from whole tumor cells and present them to CD4(+) and CD8(+) T cells. Data suggest that dendritic cells process antigens more efficiently from necrotic cells than from apoptotic cells in vitro. We compared the effect of apoptosis vs. necrosis in vivo using different tumor models (CT26, RENCA, B16 and CT26-HA). Apoptosis was induced by gamma-irradiation prior to injection and verified in vivo. Apoptotic CT26-HA, CT26-wt or RENCA prevented tumor outgrowth in 100%, 75% and 100%, respectively, of mice for more than 30 days after challenge. In contrast, injection of necrotic tumor cells led to protection of no more than 0-30%. Prolonged tumor-free survival was also observed in mice after vaccination with irradiated B16 cells. In vivo protection experiments correlated very well with in vitro cytotoxicity assays. Immunohistochemical analysis of the vaccine site showed a strong CD4(+) and CD8(+) T-cell response after injection of apoptotic cells, which was accompanied by the presence of dendritic cells. In contrast, necrotic cell vaccines attracted a strong local macrophage response. Our data clearly demonstrate that only apoptotic tumor cell vaccines induce a potent antitumor immune response.